The rats were killed by a blow on the head 1 hr after injection.
The stomachs, the first 2 cm of duodenum, and, in some instances, a portion of the liver and a piece of skeletal muscle (hamstring) were quickly excised and placed in ice-cold saline. Duodenal mucosa and gastric mucosa from the oxyntic gland area were separated by scraping with a glass slide and were then homogenized. Liver and muscle samples were minced with scissors before homogenization.
All samples were homogenized in 2 volumes (ml/g) f o an ice-cold solution of medium M ( 12) (100 mM KCl, 10 n?M MgCla , 40 mM NaCl, 20 mM Tris pH 7.6, 6 mM mercaptoethanol, and 250 mM sucrose). Samples were homogenized in conical glass homogenizers for 20 up-and-down strokes on a homogenizer with a motor-driven pestle. A 0. lo-ml aliquot (50 mg wet wt mucosa) of homogenate was added to a test tube containing 0.80 ml of medium n/I and 0.10 ml of a stock solution containing 25 mM ATP (final concn 2.5 MM), 1.0 mM GTP (final concn = 0.1 mM), and 0.5 PC L-leucineJ4C ( 12) . Radioactive leucine was uniformly labeled (SA = 251 mc/mmole) and was obtained from New England Nuclear Corp. All solutions were kept in an ice-water bath until incubation. After a 30-set period for temperature equilibration, the tubes were incubated with gentle shaking at 37 C. Incubation was for 15 min unless otherwise specified. At the end of incubation the tubes were placed in an ice bath and their contents immediately mixed with 2 ml 5 % TCA to precipitate protein ( 13). The TCA solution contained unlabeled leucine ( 14 mM) to remove unincorporated radioactive amino acid ( 12) . At this point the samples were left overnight to insure complete precipitation. Samples were then centrifuged, decanted and washed with 5 % TCA containing carrier leucine. This procedure was then repeated to insure complete removal of unincorporated L-leucine J4C (2). The pellet of protein was resuspended in 5 % TCA and RNA extracted by maintaining the temperature at 90 C for 20 min (2). Lipids were then removed by two washes with 2 ml ethanol : ether (3 : 1, v/v). Fig. 1 for duodenal mucosa. Means + SEM for 6 rats. * = P < 0.001, + P < 0.05.
RESULTS
Pentagastrin produced a stimulation of the incorporation leucine -14C into the TCA-precipitable (protein) fraction of gastric mucosa from the oxyntic gland area (Fig. 1) . Stimulation was apparent after 2.5 min of incubation and increased to a peak at 15 min of incubation time. Incorporation in the saline-injected controls leveled off after only 5 min incubation.
After 15 min the pentagastrin-treated rats showed 98 % (p < 0.00 1) greater increase in incorporation than the corresponding saline controls. pg/kg PENTAGASTRIN Duodenal mucosa incorporated leucine-J4C at a much lower rate than oxyntic glandular mucosa, and pentagastrin increased this incorporation by as much as 350 % (P < 0.001) after incubation for 10 min (Fig. 2) . The uptake of leucineJ4C into protein of the duodenal mucosa in the saline-treated controls reached a plateau after 5 min INCUBATION TIME (min) of incubation, but incorporation continued to increase for another 5 min in the pentagastrin-injected animals. Varying the dose of pentagastrin produced an S-shaped curve for the incorporation of leucineJ4C into oxyntic mucosal protein (Fig. 3) . Maximal stimulation of 90 % above saline control occurred with a dose of 500 pg/kg. From Fig. 4 it can be seen that the effect of pentagastrin was not stimulated by gastrin, the effect appears to be specific for tissues of the gastrointestinal tract. In fact, gastrin produced a significant decrease in the incorpora tion of leucine into skeletal muscIe.
It is difficult to assess the significance of the stimulatory effect of gastrin on protein synthesis or even to draw conelusions concerning the nature of the type of protein being synthesized.
The severalfold stimulation of amino acid incorporation into protein of the duodenal mucosa, however, probably rules out increased pepsinogen production as the sole factor. The magnitude of the stimulation in comparison to the control levels of incorporation, especially in the duodenum, indicates that it is highly unlikely that the effect represents increased production of the adaptive enzyme, histidine decarboxylase.
In addition it has recently been shown that gastrin-stimulated acid secretion by the isolated bull frog mucosa occurs independently of protein synthesis (4).
It has long been known that certain cells of the gastrointestinal tract, especially epithelial cells, possess rapid renewal rates (see review by Lipkin (9)). Some of the most potent releasers of gastrin are solutions of certain amino acids when placed in the gastric antrum (6). It seems strange that amino acids, the end products of protein digestion, should stimulate the release of a hormone which leads to increased digestion of protein.
Perhaps this "late" release of gastrin serves to increase protein synthesis while the building blocks are readily available. We conclude that gastrin stimulates the incorporation of amino acids into protein of the duodenal and oxyntic gland mucosa, and suggest that gastrin may be a trophic hormone for these tissues of the gastrointestinal tract. The gastric and jejunal mucosae in healthy patients with partial gastrectomy.
